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Abstract
This article explores a simple way to construct an electric device capable
to generate an artificial gravitational field by exploiting a resonance phe-
nomenon.
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1 Theoretical foundation
In Arrangement Field Theory all fields fill the adjoint representation of GL(5,C)⊗
SU(6)⊗ U(1). With respect to GL(5,C) we find the following generators: 0 (ψR)c
ψL 0

material fields (T a)
 sl(2,C) 0
0 13

gravitational field (T b)
 i12 0
0 −i13

gauge fields (T c)
Note that Tr(T aT bT aT c) = dabac 6= 0 so that we have a Feynmann vertex which
joins two material fields (i.e. a material current), the gravitational field and a gauge
field (for example the electromagnetic field). This fact suggests the existence of a
low energy limit in which the following effective lagrangian works:
L = αFGαβF
EMβ
γW
γα
Here FG is the strength of gravitational field in the GEM approximation, FEM is
the strength of electromagnetic field and W is the strength of the material current
so defined
Wαβ = ∂α[ργ(v)vβ]− ∂β[ργ(v)vα]
∼= ρ[∂αvβ − ∂βvα]
with γ(v) Lorentz factor and v0 = c.
2 Development of the lagrangian
We use latin letters to label space indices from 1 to 3. Then we suppose FGab = 0:
L = α[FG0bF
EMb
cW
c0 + FGa0F
EM 0
cW
ca]
3
Explicating fields:
Wc0 = −ρv˙c W c0 = ρv˙c
W ca = ρεcad(∇× v)d
FEM
bc
= εbcdBd
FEM 0c = −Ec FEM 0 c = Ec
FG0b = −Gb = −∂bΦ
Substituting in L:
L = α′
[
(∂bΦ)ε
bcdBdv˙c − (∂aΦ)Ecεcad(∇× v)d
]
with α′ = −αρ. Varying respect to Φ:
δL
δΦ
= α′
[−∂bεbcdBdv˙c + ∂aEcεcad(∇× v)d]
= α′ [∇ · (B × v˙)−∇ · (E × (∇× v))]
= α′∇ · [B × v˙ − E × (∇× v)]
Thus the Einstein equations gives
∇2Φ = ∇ ·G = α′′∇ · [B × v˙ − E × (∇× v)]
and then
G = α′′ [B × v˙ − E × (∇× v)]
3 Constructing a device
It’s interesting to consider a system with cylindrical symmetry where a fluid rotates
with angular velocity ω around an axe parallel to an oscillating magnetic field
B = B0cos(νt). Moreover we consider a cylindrical oscillating electric field E =
4
E0cos(νt) whose axe coincides with the rotation axe. We take both B and E
constant in space. We have
∇× v ∼= −2ω v˙ = ω2~r + ω˙ × ~r
Hence
Gθ = α
′′[ω2Br − 2Eω]
Gr = −α′′Bω˙r
In the canonical form
ω˙ = α′′′
[
ω2B − 2Eω
r
]
⇒ ωe = 2E
Bre
=
2E0
B0re
r˙ = vr ⇒ vr,e = 0
v˙r = −α′′′Bω˙r
= −(α′′′)2B [ω2Br − 2Eω] ⇒ ωe = 2E0
B0re
with α′′′ = α′′/m. Now we can expand the equations around (ωe, re, vr,e = 0):
ω˙ = α′′′
[
ω2eB + 2ωeωB −
2Eωe
re
− 2Eω
re
+
2Eωer
r2e
]
= α′′′
[(
ω2eB −
2Eωe
re
)
+
(
2ωeB − 2E
re
)
ω +
2Eωe
r2e
r
]
= α′′′Bωeω +
α′′′B2ω3e
2E
r
r˙ = vr
v˙r = −(α′′′)2B
[(
ω2eBre − 2Eωe
)
+ (2ωeBre − 2E)ω + ω2eBr
]
= −2(α′′′)2EBω − (α′′′)2B2ω2er
In the matricial form:
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
ω˙
r˙
v˙r
 =

α′′′Bωe
α′′′B2ω3e
2E
0
0 0 1
−2(α′′′)2EB −(α′′′)2B2ω2e 0


ω
r
vr

from which
ω
r
vr
 = Exp∫ dt

α′′′Bωe
α′′′B2ω3e
2E
0
0 0 1
−2(α′′′)2EB −(α′′′)2B2ω2e 0


ω0
r0
vr,0


ω
r
vr
 = Exp

α′′′B0ωe
sin(νt)
ν
α′′′B20ω
3
e
2E0
sin(νt)
ν
0
0 0 t
−(α′′′)2E0B0
(
sin(2νt)
2ν
+ t
)
− (α′′′)2B20ω2e
2
(
sin(2νt)
2ν
+ t
)
0


ω0
r0
vr,0

A case which will appear to be relevant is for νt  1, i.e. ν−1sin(νt) ∼= t. The
equation reduces as follows:
ω
r
vr
 = Exp

α′′′B0ωe
α′′′B20ω
3
e
2E0
0
0 0 1
−2(α′′′)2E0B0 −(α′′′)2B20ω2e 0
 t

ω0
r0
vr,0

The eigenvalues result
γ1 = 0 γ2,3 =
1± i√3
2
α′′′B0ωe
Thus we obtain a resonance frequency
µ = Imγ =
√
3
2
α′′′B0ωe
6
Taking α′′′ = tP qP/mP we have
µ = 4 · 10−54B0ωe s−1 = 8 · 10−54E0
re
s−1
We can exploit such resonance by using a charged fluid (like a plasma) with charge
Q and choosing ν = µ. In such a way we would have an additional force radially
oriented and proportional to E0Qcos(µt). Resonance frequency is near 0, so that
we can take E,B constant. The only difficult is to work with values of r and ω
which touch the equilibrium values:
rω ∼= 2E0
B0
For example
E0 ∼= 1 V/m B0 ∼= 0, 1 T
r = 1 cm ω = 2 KHz = 38′200 rpm
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